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(57) Abstract: Disclosed is a liquid crystal display wherein sensitivity of a photodiode arranged within a display region of an active 
matrix substrate is improved. The liquid crystal display comprises an active matrix substrate (1) and a counter substrate (3) provided 
^ with a color filter. The active matrix substrate (1) comprises a plurality of pixels arranged in matrix, and a plurality of photodiodes 
qq (20) arranged within the display region. Each pixel has three sub-pixels (5a- 5c). The color filter has a red, green or blue colored layer 
\^ corresponding to each sub-pixel. The photodiodes (20) have such a characteristic that the sensitivity increases as the wavelength of 
ff} an incident light is shorter. In addition, each photodiode (20) is so arranged that its light sensing region (a layer i (22)) overlaps a 
blue colored layer (6a) in the thickness direction of the liquid crystal display. 

(57) S«: 79f>r?7 h 'J ^ X&KCDXfltfMA lcIBS£ titz V * K(B««<D|S3±*H y 

«P^(ClBM^Hfc«»(D^^ K2 0tSfitL^. ftPHRfi, *ft**l3oa>*:7HI*5 a~5 c? 

0*LTH*. *9-?-r;u*f*. th^HUUftfc. #fe. »fiXI4»fiO>»fili*ll*.'Cl**. 7th^t-K 
. 20 1*. A»*a)a*)b<SLM5if«ft*<Jiair*»tt**LT^*o *fc. h***— K201** ^<Dft^tij 

j^HHfc (iB22) 3b<«»*^S«0)«^»lRlfCj3LxT*fia)»fiJl6 afcM<C*«fc3fC. El**ltl^. 



WO 2008/044368 Al I lllll llllllll II llllll Mill Hill lllll llll I II III lllll lllll lllll lllll lllll llll lllllll llll llll llll 



TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ^#^F^#M: 
ML, MR, NE, SN, TD, TG). — UPglJlS^i 



WO 2008/044368 



PCT/JP2007/062298 



m m m 

[0001] ^mm^ m&mrn<omm&m*b*&utftte^tt7*by4^v^?L 

[0002] m&&mm.n, mnx. mm. mmt\ =^t^-*, 
mis, pda. #~j&<D$t&mub\sc&:<wB£tix\t*z> 0 —awe m&m^m 

m^<^/vn.T^^^hv^m^bM\^mmbxm^m^m^Ayxm^ 
tvrv>s 0 

[0003] T^-f^-rMJ^SaKH:, ^f^S^i^lS^H^^hy^^^ffML-C^ 

[0004] ^(Dm^mm^mwi^^^m. &mm9 l mbMfammt<Dmcwi]\i&thZ>mi±ft 
[0005] z.<d m^^m^m^mnti. m^m^-r^m-m^mx.x^ iff 

±^b^xmmir^ 0 

[0006] ]£fc, #iT-3CgJU i-*5V vt, K^bT, 9^/HSit»PlN^V*l-— 



WO 2008/044368 



2 



PCT/JP2007/062298 



tifffXm : #IB2006 - 385 7^Wl 

[ooo7] t^x\ #fp^cfi^i ic^v ^xn, mmm<D7*vyj*—\ f iz£<>x^yT±i'-y-& 
[ooo8] s ftf*. -htrf^s^mu T^^^hy^^o^ffi^^^ga 

<5 0 

[0009] ±ie g M&m)$ir%fcm^mm^f%mMim7Fmmfe, r?T>c7^bi)?x 
mmt, ^9—^/^^mnhtitcM\^Mut^m^m^m^mmxh'ox. m 

[0010] i^jkd £0 ^ iztei-fzmMi^mwx^ y^b?^— ra. r^^-f 



WO 2008/044368 



3 



PCT/JP2007/062298 



coon] [unlaid *mncDmMmmK&tfzmM 3 m^mm<Dmm&$y>ftm^ir^ 
mmx&% 0 

[03]EI3te, K^fc7*b^4*~\?(Dftftm&&^1rsf77Xh% 0 

[0012] ^nr^m^m^mmn. r^T^y^hv^mmt, ^y—y^/v^amn 
htit'M^ut^m^m^m^mmx^x, ti-mr^^y^hv^mm-i, 

mimwt<Dmmte. ^ti^mm^mm&^u muuy-y 

4^-v<D^mmmmmm^m^mm<Dm^\^K^^xw^(Dmmm^ 
[0013] *fc, ±m^m ic&nrzm&m^mmtz. mmy*h#4*— k*. ttrier^TV 
finite, ^^H^y^^fcM^w^^^y^^^jco-c^^fb, _ao, ttfie 

ftmmtK mm^mmmt^mmxhox-h &v \ 
[ooh] mmmmi) 

^i-^-t-T-ffiEI-efe^o H2te, Ell4 I ^8'r^A-A'icfOo-c-Klifb-C#^ 
[0015] Elite, T^^y^hy^^^j^^^cMmo^^^^bT^D, 



WO 2008/044368 



4 



PCT/JP2007/062298 



mmmmit, mu^^^x^mm^mvxm, m2{z.^^x^^y^-iyv^m 

[0016] ^mMmm^if^m^m^mw:^ m2K^-rm^m^<^4t, 
mm^hmm-r^ ^^ay m^^-r ) t&mx-xx >s„ m 1&OT2 i^-t-j;? 

[0017] Hlt^-rj;5^, T^^VMJ^*^Km N ®*£r#x.Tl ^ Q EU-Sl^ 

[0018] m 1 i3\ Ho(Z)^iif*5a~5c(D^|l|^L-CV >5 0 0 1 ^^"T i5 ^ I^W* 
7Ji^J^h5^>^y (TFT: Thin Film Transistor) XfoZ> 0 S?JMffi8|3\ ITO#-e^ 

^titcmmnmxh^o 

[0019] *fc, 4^ife<^#J-:t3v T?T^m^7te, y-^m(/KWy|i 

[0020] ^-hS^9tt, ®ffi(DzKT^^t-^o-Ciag^^c^-h^lO^-#:W^^$ 

*vtv^ 0 *fc, y-^it^my— *mai2^^£tK Kwyfg^teKwy 
«^i4^M$tvTv^ 0 y— ^«^i2tt, mtfa<Dmmj3\p]W^xnm£titcy 
—*®mi3t—fomzftm£ti<x\^ 0 kw^mi4^ mms^^^ 

[0021] £fc, g|i^:t)?g|2t^i-j;5i^ ry^^hyy^«i^, ie^jt^psuc^r. 



WO 2008/044368 



5 



PCT/JP2007/062298 



[0022] H2(^-r ic, ^mm^m^^ n\ ^-h^^j— K2o«, yy-y^mm: 

[0023] 7tW*- K20S«^-r5'>y3^JRtt, 7i?T^if 7©^Ig^JfflL 

[0024] y*W4Hr— K20tC*5V^tt, iJB22^3te*feWI9*6^*«o ^Uto^i-fev ^ 
i«22ti. P^i-§pJg21^t^nJg23^ifc-<-CmM^^^'l4^jffiV^^-e^ 

[0025] ft**, El2^^oV^-c, 28«, jfyy>mU26±KMj&t5tbfc%mWkXfoi9 , yurWJ 
9-Th (El^r-f ) d^©MM3fe^^*hy>r^-— K20JcAl*-t-*©Sriaih-t-«fe»^ 

#«tt^^MTOi-io-Cig3feJ^27^^$^-rv>§ 0 hj^ 7*1^^- K20 
»ra*ftiBaSl29&t530lJ:J;o-C«E«§^-CV^„ 24ttp«2lK:^$*ufc:E*St 

[0026] Hl^tJ?H2(^i-J:5^, *H^^K3tt, fflk<DM&M&&rz* , ?—'7-t 

[0027] AflqftfcttU ^feS6a~6c«, *HrIS!R3©^— ^StK^«^f9^SS31©ffli 



WO 2008/044368 



6 



PCT/JP2007/062298 



[0028] r.© £5 (^ ^HJfe©^fl8^*3(t5^^^se«, ^*<o*fi^3SiSfcliI« 

-c, 7*h^*—\?2omm^ftt>nx\^Mx\ $£M<DWiMim^mWikmtzox 

[0029] _LftUfcJ:5 teu ^h^^— K20^*^i-?,^y=i^^, 5t3Hafe#3feia vy=x v 
(cgs) ('iotM^titv^o iot, H3^^i-J;5t-, jiJBteKtl^Hefi^ya^fc 

[0030] ^(Dfcfe, 01^02(^1-^5(31, ^h^V^-K20«, 

©^tRi::*5Ws«ts^3se»3jih,Hr, tfc^Jt^-c ^m^*-— Kt^itw 
&(.G)<Dm&mx&z> 0 

[0031] fsfc, »iMi^y^^©^y^^ll©M«, 0S*.tf* WT<z>i@lU:o-ofT 

5^^^-C#«o IH2(^bfcjgr H 1l6^ll28(Z)±^^>yr 3 ^^T^/^T 



WO 2008/044368 



7 



PCT/JP2007/062298 



Xlb&o 

[0033] ^^>v^>iz£&>v^mmz)&fe, m*.t£. ^k(Dx^^xn^t^x^ 0 
mizMvx, m^5oo°cx2mmMmir%mvxm7kmik&n\<\ je^ r^-/v 



WO 2008/044368 PCT/JP2007/062298 



WO 2008/044368 



[Ell] 



PCT/JP2007/062298 




WO 2008/044368 



PCT/JP2007/062298 



[02] 



CO CVJ 




O C7> CO 
CO (N tN 



WO 2008/044368 



PCT/JP2007/062298 



mr it-v (CGs-piNr a-r ) ©»3te«*fi« 




Wavelength / nm 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

G02F1/1368 (2 006 . 01) i # H04N5/335 (2 0 06 . 01) i 



International application No. 

PCT/JP2 0 0 7/0622 98 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
G02F1/1368, H04N5/335 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2007 

Kbkai Jitsuyo Shinan Koho 1971-2007 Toroku Jitsuyo Shinan Koho 1994-2007 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 2005-134809 A (Toshiba Matsushita Display 


1-2 




Technology Kabushiki Kaisha) , 






26 May, 2005 (26.05.05), 






Full text; Figs. 1 to 31 






8c US 2005/0093851 Al 




Y 


WO 2006/104212 Al (Sharp Corp.), 


1-2 




05 October, 2006 (05.10.06), 






Full text; Figs. 1 to 18 






(Family: none} 





I I Further documents are listed in the continuation of Box C. I I See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered to 
he of particular relevance 

"E" earlier application or patent but published on or after the international riling 
date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 

"P" document published prior to the international filing date but later than the 
priority date claimed 



Date of the actual completion of the international search 
19 July, 2007 (19.07.07) 


Date of mailing of the international search report 
31 July, 2007 (31.07.07) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (April 2005) 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot he 

considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



j^-g. P C T/ JP 2007/062298 



A. ^OJS^££W^£« (S^#f^S (IPC) ) 
IntCl. G02Fl/1368(2006.01)i, H04N5/335 (2006. 01) i 



«£ffofc*/>Pfi*^ (H$#ff£* (IPC) ) 
IntCl. G02F1/1368, H04N5/335 



H*S3lfflSf3B^* 1 9 2 2- 1 9 9 6^ 

0*H<^Bfl*ffi*f*^* 1971-2007 ^f- 

g^g^.fflff^^S^ 1 9 9 6 - 2 0 0 7^ 

B*m^S^*flg^* 1 9 9 4- 2 0 0 7^ 



JP 2005-134809 A (MfeTfV ^ / r ^ / H ^-fc^i) 
2005. 05. 26, ^t, 11-310 & US 2005/0093851 Al 

WO 2006/104212 Al ( ^ — ^tSfSt^fl) 2006.10.05, 4^C, 
H-18S (7r^^L) 



1-2 



1-2 



ofrffittx i±m^m> testis iLbtiZ^o} 



19. 0 7. 2007 



31. 07. 2007 



B*H#fFJr (i s a/ j p) 

1 0 0- 8915 
l^f fttOEI^i^TI 4#3 g- 



ttnS#-S* 03-3581-1101 



9 1 1 



3 2 5 5 



iSPCT/ISA/2 10 (2 0 0 5^4^) 



